The time course of oxidative damage in different brain regions was investigated in the gerbil model of transient cerebral ischemia. Animals were subjected to both common carotid arteries occlusion for 5 min. After the end of ischemia and at different reperfusion times (2, 6, 12, 24, 48, 72, 96 h and 7 days), markers of lipid peroxidation, reduced and oxidized glutathione levels, glutathione peroxidase, glutathione reductase, manganese-dependent superoxide dismutase (MnSOD) and copper/zinc containing SOD (Cu/ZnSOD) activities were measured in hippocampus, cortex and striatum. Oxidative damage in hippocampus was maximal at late stages after ischemia (48-96 h) coincident with a significant impairment in glutathione homeostasis. MnSOD increased in hippocampus at 24, 48 and 72 h after ischemia, coincident with the marked reduction in the activity of glutathione-related enzymes. The late disturbance in oxidant-antioxidant balance corresponds with the time course of delayed neuronal loss in the hippocampal CA1 sector. Cerebral cortex showed early changes in oxidative damage with no significant impairment in antioxidant capacity. Striatal lipid peroxidation significantly increased as early as 2 h after ischemia and persisted until 48 h with respect to the sham-operated group. These results contribute significant information on the timing and factors that influence free radical formation following ischemic brain injury, an essential step in determining effective antioxidant intervention.
Introduction
Cerebral ischemia results in a cascade of events leading to a number of important cellular changes. These include rapid decreases in ATP, calcium release from intracellular stores, loss of ion homeostasis, excitotoxicity, activation of enzymes (phospholipases, proteases, protein kinases, nitric oxide synthases, endonucleases), arachidonic acid release and metabolism, mitochondrial dysfunction, acidosis and edema (Macdonald and Stoodley, 1998; Lee et al., 1999) . Many of these changes are associated with increased reactive oxygen species (ROS) production that can occur both during ischemia and at reperfusion. The role of oxidative stress becomes much greater in the case where cerebral blood flow is restored, because reflow to previous ischemic brain results in an increase in oxygen level, and consequently causes severe oxidative injury to the tissue by massive production of ROS (Chan, 1996) . However, reperfusion is necessary to salvage the compromised ischemic tissue.
Oxidative stress is one of the most important factors that exacerbate brain damage by reperfusion. A large body of experimental research clearly shows that ischemia-reperfusion injury involves oxidatively damaging events (Cao et al., 1988; Kitagawa et al., 1990; Facchinetti et al., 1998) . The brain is particularly vulnerable to oxidative injury because of its high rate of oxidative metabolic activity, intense production of reactive oxygen metabolites, high content of polyunsaturated fatty acids, relatively low antioxidant capacity, low repair mechanism activity and non-replicating nature of its neuronal cells (Evans, 1993) .
